September 15th  2010

EDF comments on labelling

 Electric Storage Water Heater (ESWH)

1 -  ESWH in France

1.1  ESWH represents an important market in France

Electric Storage Water Heaters represent in France a market of 1 600 000 units per year, 80% are used for existing building.

The yearly energy used during the off-peak period (low tariff) represent 20 TWh for the residential sector (14 Millions dwellings on 32 millions in France) and 6 TWh for the commercial and public sector. The French regulation assigns 40 gC02/kWh final energy (16gCO2/primary energy kWh) for electric storage water heater during off-peak hours, which is a very low value as contribution for climate change.
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The graphic above describes only residential buildings. In commercial buildings the tanks used in France are in a range from 400 to 1500 litres.

1.2  ESWH largely contributes to manage the French electricity load curve
The electric storage water heaters contribute to the energy efficiency of the electrical power distributed by reduction of the intensity of the peak factor and their contribution to the demand side management (see figure 2). ESWH provides also an economical solution for the end-users, the cost of night tariff is 30% lower.
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Figure 2 - Modelling of load curve in France over one winter day under normal conditions

1.3  The French labelling improve the energy efficiency of ESWH
France has developed an energy efficiency labelling scheme on domestic hot water for more than 20 years.  This labelling scheme (NF Electricité Performance) is based on the energy measurement according to pr EN 50440 and EN 60379 for stand-by losses measurments

.

	NF Electricité Performance
	Category A
	Category B
	Category C

	Total (100%)
	3 %
	 77%
	20%


Table 1 – Market share for the different energy performances categories (Data EdF/Gifam)

(in this french classification, Category C represents the best performance) 

Note: ESWH Category A are not used anymore but some CE products are put on the market. These products are not mentioned in our database.

2 – Consideration for reproducibility of the test procedure

It is very important for manufacturers and people involve in survey of the market to have a reproductive method for measurement. We observe that the proposal method doesn’t offer enough guarantees for that of point of view.

The analysis of the Danish report point out some remarks:

· figure 6, 7 and 8 demonstrates the deviation of the thermostat is within the range of 5°C, but a large dispersion of the cut-off temperature (4°C) is observed

· performamces of the product tested are below the thershold values

· Danish Institute also pointed out that the total uncertainty is around 4%

Uncertainty of 4% of the measured value contributes to 1,5% for energy efficiency ratio

Consequences

The uncertainty reduce in fact the energy efficiency of 1.5%. The maximum effect of smart control is limited in the document at 2.8% in primary energy (7% in final energy). The real benefit of the use of smart control is 2.8%-1.5%=1.3%. 

In annex 1.1,  we observe that the energy efficiency for M profile for a 200 litres, NF Catégory C (the best 20% of the French market) is 33,5%  when connected to off peak hours and 33,0% for a 80 litres water tank always connected. They don’t satisfy the limit of 36%. When we add 1.5 % for the cumulated effects of uncertainty and smart control, the results (35% and 34,5%) are not enough to obtain 36% to stay on the market 3 years after the regulation comes into force. 

 For L profile, the energy efficiency for a 250 litres tank connected to off peak hours is 35,7% (annex 1.1, category C, the best one to day in France), that means it does not satisfy the limit of 37%. Taking into account the both effect of uncertainty and smart control, the result (37,2%) is just on the limit.  

So to minimize the risk to be ban out of the market we propose 2 additional corrections to be used simultaneously:

Proposal 1 for a reproductive test method :

- Measurement of P0postelec  shall be improved with a correction of the initial and final (after 24h) temperature of the ESWH which represented the total potential of the energy stored before and at the end of the test period.

This correction reduce the discrepancy for variation of the thermostat (cut-in and cut-out temperatures) and the thermal insulation of the ESWH.

- Qtestelec shall be corrected for any energy surplus or deficit outside the strict 24h tapping period, i.e. a possible energy difference before and after the tapping cycle is taken into account. Furthermore, any surplus or deficit in the delivered useful energy content of the hot water is taken into account in the following equations for Qelec. 
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where T3 and T5 are water temperatures measured at the dome of wate

AND 

Proposal 2 to avoid the effect of uncertainty :
Reduce the minimum requirements of 1.5% to take in account the uncertainty of the measurement.

3 – Smart control must be recognize as an efficient system

As seen above, the development of new ESWH with incorporated smart control becomes necessary to stay on the French market. Smart control is not a bonus but a real decrease of energy consumption measured in a laboratory.

Proposal 3 for a real evaluated effect of smart control :

· take into account  the real effect measured in laboratory between the range of 7% to 20% 

· be sure that no others considerations in the document limit the action of such an intelligent system (for a example, a minimum temperature of 55°C as required from the tapping profile)

4) ESWH is a very efficient use for the development of smart grid

A customer has two solutions for heating hot water with electricity. For example, either he will choose  a 200 litres tank connected in France to 8 hours a day of off peak hours, or he chooses a 80 litres water tank always powered on. The service for the customer is the same, the label projected will be also the same BUT the real effect is different :

· investment cost is higher for a storage heater and the customer will probably choose the smaller tank because the price is lower and the label indicates that the consumption is the same.

· The effect on environment is better when using off peak electricity. The use of ESWH to manage the grid is probably one of the best and cheapest way to act.

Proposal 4 for a contribution of ESWH to smart grid

When an ESWH is mentioned able to work during off peak hours (pictogram), the class displayed on the label is one class better than the calculated one. Such a decision will oriented more consumers to invest in very efficiency systems for smart grid. 

Annex 1 – Energy efficiency for existing solutions of ESWH

1.1 - Characterisation of the standby losses (kWh)

The threshold values for standby losses as used in the document (vertical ESWH) are 

- Category A : Qpr < 0,224 +0,0663 V2/3

- Category B : Qpr < 0,220 +0,0570 V2/3
- Category C : Qpr < 0,198 +0,0513 V2/3
	
	
	

	Volume
	Cat A
	Cat B
	Cat C

	
	
	
	

	80 liters
	1,455 kWh/24h
	1,278 kWh/24h
	1,151 kWh/24h

	120 liters
	1,837 kWh/24h
	1,607 kWh/24h
	1,446 kWh/24h

	150 liters
	2,096 kWh/24h
	1,829 kWh/24h
	1,646 kWh/24h

	200 liters
	2,491 kWh/24h
	2,169 kWh/24h
	1,953 kWh/24h

	250 liters
	2,855 kWh/24h
	2,482 kWh/24h
	2,234 kWh/24h

	
	
	
	



Table A1 – Standbylosses used as data for the calculation [kWh/24h]

1.2 -  Energy efficiency results without any correction 

	
	  ESWH powered during off-peak  


	 
	ESWH always powered ON


	NF électricité Performance
	     Cat A
	Cat B
	Cat C
	
	Cat A
	Cat B
	Cat C

	Profile M
	 
	 
	 
	80 liters
	31,6%
	32,4%
	33,0%

	 
	33,5%
	34,4%
	34,7%
	120 liters
	30,0%
	31,0%
	31,7%

	 Efficiency minimum
	32,8%
	33,8%
	34,1%
	150 liters
	29,1%
	30,1%
	30,8%

	 after 3 years
	31,8%
	32,9%
	33,5%
	200 liters
	27,7%
	28,8%
	29,6%

	   36%
	30,9%
	32,0%
	32,9%
	250 liters
	26,5%
	27,7%
	28,6%

	 
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	 

	Profile L
	 
	 
	 
	80 liters
	35,3%
	35,8%
	36,2%

	 
	 
	 
	 
	120 liters
	34,3%
	34,9%
	35,4%

	 Efficiency minimum
	 
	 
	 
	150 liters
	33,7%
	34,4%
	34,8%

	 after 3 years
	35,2%
	35,7%
	36,1%
	200 liters
	32,7%
	33,5%
	34,0%

	   37%
	34,5%
	35,1%
	35,7%
	250 liters
	31,9%
	32,8%
	33,3%

	 
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	 


Annex 2 – impact of the deviation of the thermostat

Source :  Study on water heaters and tapping patterns in relation to proposed ecodesign implementation measures -  November 2009- Danish technological institute

The study report on figure 6, 7 and 8 typical record of the temperature of the ESWH.

Deviation observed is between 5°C corresponding to a mechanical thermostat.

Considering this deviation the energy stored in the boiler vary according with the following formula

E = 4,200 * VESWH * Delta T /3600  [kWh]

4200:  energy used for elevation of 1°C for 1 liter of water

VESWH : Volume of the ESWH tested : 100 liters

Delta T : maximum variation observed  : 4°C

3600 conversion factor for kWh 

In this conditions the variation of energy stored is : 0,466 kWh compared to the energy withdrawn :  5,845 (profile M) and 11, 655 kWh (profile L)

In this cases, the respective impact on the final energy is respectively 7,9% and 3,9%.

Impact of the calculation of ratio of efficiency used for the classification of the ESWH are 1,9 % for profile M and 1,3% for profile L.

This uncertainty is important regarding the bandwidth of the classification : 3% and shall be summed with the total uncertainty of the measurement.
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figure 1  –  Potential  market for ESWH in France  
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